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Purpose: The aim of the present study was to evaluate the clirrical characteristics 
of the primary Epstein-Barr virus (EBV) hepatitis with elevation of both serum al- 
kaline phosphatase (ALP) and y-glutamyltransferase (y-GT) levels in children. 
Materials and Methods: A retrospective study was performed by reviewing of 
the medical records of 36 patients who were diagnosed with primary EBV hepati- 
tis. The patients were divided into 2 groups: patients with elevated serum ALP and 
y-GT levels (group 1) and patients without (group 2). Results: The classic features 
of infectious mononucleosis (fever, pharyngitis and/or tonsillitis, and cervical 
lymphadenitis) were seen in 20 (57.1%) of group 1 patients and 18 (50.0%) of group 
2 patients. Hepatitis with elevated serum ALP and y-GT levels were present in 14 
(38.9%)) of the all patients. Of these patients, Jaundice occurred in only 2 (5.6%). 
The mean levels of aspartate aminotransferase and alanine aminotransferase (ALT) 
as well as the number of patients with ALT greater than 400 lU/L were significant- 
ly different between the groups (177 lU/L vs. 94 lU/L, 418 lU/L vs. 115 lU/L, and 
50.0% vs. 13.6%; /7=0.001,/7=0.001, j!?=0.026, respectively). The mean duration of 
elevated serum ALT levels was 17.5 days in group 1 and 9.0 days in group 2 
(/?=0.013). All patients recovered fully without any chronic or serious complica- 
tions. Conclusion: Primary EBV hepatitis with predominant biochemical abnor- 
malities of the elevation of ALP and y-GT is frequent and mostly anicteric. This 
may represent a benign disease, but a delay in recovery of liver function as well. 



Key Words: P'rimary Epstein-Barr virus hepatitis, alkaline phosphatase, y-glutamy- 
ltransferase, children 



INTRODUCTION 



© Copyright: 

Yonsei University College of Medicine 2014 

This is an Open Access article distributed under the 
terms of the Creative Commons Attribution Non- 
Commercial License (http://creativecommons.org/ 
licenses/by-nc/3.0) which permits unrestricted non- 
commercial use, distribution, and reproduction in any 
medium, provided the original work is property cited. 



The Epstein-Barr virus (EBV), a member of the herpes virus family, is known as 
the cause of infectious mononucleosis (IM), which presents with fever, pharyngitis, 
lymphadenopathy, hepatosplenomegaly, and atypical lymphocytosis.' Over 95%o of 
adults worldwide are infected with this virus and about half of the population has 
primary EBV infection until the age of 5 in industriaUzed countries.^ Although most 
children with EBV infections usually have mild or no symptoms, some children or 
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adults manifest symptomatic Ml-blown IM.^^ In the acute 
phase of primary EBV infections, hepatic involvement is 
common. Mild to moderate elevations of Uver enzymes are 
seen in up to 80% to 90% of patients, while jaundice may oc- 
cur in 5%.'*-^ Hepatic failure has rarely been reported.^ '* Ac- 
cording to a study on adults, hepatitis due to primary EBV 
infection is mostly benign and resolves spontaneously within 
5 weeks.' However, little is known about the clinical features 
and natural course of primary EBV hepatitis in children. 

The aim of the present study was to evaluate the present- 
ing features and clinical course of acute hepatitis in children 
with elevation of both serum alkaline phosphatase (ALP) 
and y-glutamyltransferase (y-GT) levels caused by primary 
EBV infection. 



MATERIALS AND METHODS 



We retrospectively collected data on patients who were treat- 
ed for acute hepatitis due to primary EBV infection at the 
Department of Pediatrics, Chungnam National University 
Hospital between September 2005 and December 20 12. 

The diagnosis of primary EBV hepatitis was made based 
on the elevation of serum alanine aminotransferase (ALT) 
level over 45 lU/L and early positive immunoglobulin M 
antibody to EBV viral capsid antigen (anti-EBV VCA IgM) 
or early positive anti-EBV VCA IgG with positive EBV- 
polymerase chain reaction (PGR) in the absence of anti- 
body to EBV early antigen (EA) and EB nuclear antigen 
(anti-EBNA). Anti-VGA IgM, anti-VGA IgG, anti-EA and 
anti-EBNA were detected by enzyme immunoassay test 
system (Toshiba Medical Systems Go., Tokyo, Japan). EBV 
DNA was detected by PGR (Bio-Rad GIOOO Touch™ Ther- 
mal cycler, Hercules, GA, USA). 

In the present study, patients with primary EBV hepatitis 



were divided into 2 groups: group 1 included patients with 
elevation of both serum ALP and y-GT levels greater than 
the upper limit of normal reference values according to age 
and sex. Group 2 were patients with hepatitis, but without 
any elevation in ALP and y-GT levels. 

Patients with the following characteristics were excluded 
from the study: 1) early detection of anti-EBNA, 2) loss to 
follow-up before normalization of ALT, 3) missing medical 
records, 4) cytomegalovirus (GMV) co-infection (positive 
GMV IgM and positive urine GMV-PGR and/or culture), or 
5) pre-existing hepatitis or other underlying disease. The In- 
stitutional Review Board of Ghungnam National University 
Hospital approved the study. 

Medical records were reviewed for patient, demograph- 
ics, clinical features, laboratory results, clinical course, and 
outcomes. Collected data were analyzed using SPSS ver 
19.0 (SPSS hic, Chicago, IL, USA). Fisher's exact test was 
used to compare clinical features between groups 1 and 2. 
The Marm- Whitney U test was performed to examine the 
differences in laboratory findings, the duration of fever, the 
peak time of ALT, the duration of abnormal ALT levels, and 
the length of hospital stays between the two groups. A p 
value <0.05 was considered statistically significant. 



RESULTS 



Demographics and clinical features 

Elevation of Uver enzymes occurred in 45 (83.3%i) of the 54 
patients who were diagnosed with acute EBV infection. Of 
these 45 patients, nine were excluded from the study because 
of early detection of anti-EBNA (n=3), loss to follow-up 
(n=3), poor medical records (n=2), and GMV co-infection 
(n=l) (Fig. 1). Thirty-six patients, aged 10 months to 16.7 
years (mean, 6.3±4.2 years), were recruited for the study. Of 



EBV infection (n=54) 



Normal ALT (n=9) 



Elevated ALT (n=45) 
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• Early detection of anti-EBNA (n=3) 

• Loss to follow-up (n=3) 
•CMV co-infection (n=1) 

• Poor medical records (n=2) 




> 


Study population with 
primary EBV hepatitis 
(n=36) 







Fig. 1. Enrollment of patients. EBV, Epstein-Barr virus; ALT, alanine amino- 
transferase; anti-EBNA, EB nuclear antigen; CMV, cytomegalovirus. 
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Fig. 2. Age distribution of 36 patients with primary EBV hepatitis. EBV, 
Epstein-Barr virus. 
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these 36 patients, 24 (66.7%) were less than 7 years of age. 
Fig. 2 shows the age distribution. The male to female ratio 
was approximately 1 : 1 (males 19 and females 17). 

The most common clinical feature was fever, which was 
noted in 30 (83.3%) patients. High fever over 39.5°C was 
present in 19 (52.8%)) patients. The mean fever duration was 
9.0 days (range, 1-16 days). Cervical lymphadenopathy was 
the second most common clinical feature and noted in 28 
(77.8%) patients. Tonsillar exudates were observed in 16 
(44.4%o) patients. The classic features of IM such as fever, 
pharyngitis or tonsillitis, and lymphadenopathy were seen in 
19 (52.8%)) patients. Hepatomegaly and splenomegaly were 
observed in 13 (30.6%) and 10 (27.8%o) patients, retrospec- 
tively. Gastrointestinal symptoms included abdominal pain 
(n=8, 22.2%o), vomiting (n=4, ll.l%o), and jaundice (n=2, 
5.6%). Skin rash was present in three (8.3%)) patients. 

Gall bladder wall thickening (GBWT) was identified in 6 
(50.0%) of 12 patients (group 1, n=7; group 2, n=5), who 
were examined by abdominal ultrasonography (US) or 
computed tomography (CT). GBWT was observed in four 
(57. l%o) of the seven in group 1 and two (40.0%o) of the five 
patients in group 2. Of these four patients with GBWT in 
group 1, two had an additional finding of fluid collection 
around the gall bladder (GB) and one had combined GB 
hydrops suggestive acute acalculous cholecystitis. In con- 
trast, the two patients in group 2 had only GBWT without 
findings of fluid collection. 

Clinical features and their comparisons between the two 
groups are presented in Table 1 and 2. There were no signifi- 
cant differences in age, the male to female ratio, and the du- 
ration of fever nor the incidences of abdominal pain, jaun- 
dice, hepatomegaly, splenomegaly and GBWT between the 
groups (Table 2). 

Laboratory findings 

The mean leukocyte count was 15073/n (SD, 5515/(x), with 
Table 2. Differences in Clinical Features between Groups 



a range of 4490-32350/|x, in which lymphocytes were dom- 
inant. Leukocytosis (white blood cell > 10000) was noted in 
31 (86.1%) patients. Atypical lymphocytosis (atypical lym- 
phocyte >10%) was observed in 14 (38.9%)) patients. Serum 
ALT levels greater than 10 times the upper nomal limit 
were seen in 10 (27.8%)) patients, which were more com- 
mon in group 1 than in group 2 (/7=0.026). Serum ALT lev- 
els above 1000 lU/L occurred in four (ll.l%o) of patients. 
Elevations of both ALP and y-GT were observed in 14 
(38.9%) patients. Of these patients, two (5.6%) had elevat- 
ed serum direct bilirubin levels. The leukocytes, neutro- 
phils, lymphocytes, atypical lymphocytes, and platelet 
counts were not significantly different between the groups. 
Serum transaminases levels and the proportion of serum 
ALT levels greater than 400 lU/L were higher in group 1 
than in group 2 (/7=0.001, /»=0.001, and /7=0.026, respec- 
tively) (Table 3). 

Clinical course and complications 

The mean time to peak serum ALT levels after the first pre- 

Table 1. Clinical Features of 36 Patients with Primary EBV 
Hepatitis 



Symptoms and signs 


No. of patients (%) 


Fever 


30 (83.3) 


High fever (>39.5°C) 


19 (52.8) 


Abdominal pain 


8 (22.2) 


Vomiting 


4(11.1) 


Rash 


3 (8.3) 


Icteric sclera 


2(5.6) 


Cervical Lymphadenopathy 


28 (77.8) 


Tonsillar exudate 


16(44.4) 


Nasal stuffness 


13(36.1) 


Hepatomegaly 


11 (30.6) 


Splenomegaly 


10(27.8) 


Eyelid swelling 


10(27.8) 



EBV, Epstein-Barr virus. 



Variable 


Group 1 (n=14) 


Group 2 (n=22) 


p value 


Age (yi-s) 


6.4±5.2 


6.2±3.9 


0.661 


Sex (male/female) 


5/9 


14/8 


0.098 


Fever duration (days) 


9.5±4.2 


8.5±3.3 


0.448 


Classic symptom of IM (%) 


8(57.1) 


11 (50.0) 


0.742 


Abdoininal pain (%) 


3(21.4) 


5 (22.7) 


0.631 


Jaundice (%) 


2(14.3) 


0 (0.0) 


0.144 


GB waU thickening (%) 


4/7(57.1) 


2/5 (40.0) 


0.622 


' Hepatomegaly (%) 


7 (50.0) 


4(18.2) 


0.140 


Splenomegaly (%) 


5 (35.7) 


5 (22.7) 


0.716 



, infectious mononucleosis; GB, gall bladder. 
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Table 3. Comparison of Laboratory Data between Groups 



Variable 


Group 1 (n=14) 


Group 2 (n=22) 


p value 


White blood cell (/^) 


14586±5299 


15747±5346 


0.619 


Neutrophil 


2123±1025 


2522±1269 


0.400 , 


Lymphocyte 


8238±3958 


8313±3782 


0.866 


Atypical lymphocytosis (%) 


14.3±14.4 


12.1±8.8 


0.922 1 


Platelet (/n) 


197140±48037 


199270±63823 


0.897 


Aspartate transaminase (lU/L) 


374±392 


162±222 


0.001 1 


Aalanine transaminase (lU/L) 


614±567 


225±251 


0.001 


No. of patients with ALT over 400 lU/L (%) 


7 (50.0) 


3 (13.6) 


0.026 \ 


Albumin (g/dL) 


3.6±0.5 


3.8±0.4 


0.126 


Alkaline phosphatase (lU/L) 


578±179 


330±199 


0.000 1 


y-Glutamyl transpeptidase (lU/L) 


269tl56 


41±28 


0.000 


Lactate dehydrogenase (lU/L) 


1326±662 


1083±457 


0.472 


ALT, alanine aminotransferase. 








Table 4. Comparisons of Elevated Serum ALT and Duration of Hospitalization between Groups 




Variable 


Group 1 (n=14) 


Group 2 (n=22) 


p value 


Time of peak ALT (days)* 


5.4±3.4 


6.6±3.0 


0.189 


Duration of ALT elevation (days) 


27.2±21.7 


13.9±10.5 


0.013 


Duration of hospitalization (days) 


8.8±3.4 


7.5±3.0 


0.283 



ALT, alanine aminotransferase. 

'Interval between the highest ALT level and the onset of fever, sore throat, or lymph node swelling. 



sentation of EBV infection was 5.4 days in group 1 and 6.6 
days in group 2, but there was no statistical significance. The 
mean duration of serum ALT elevation was significantly 
longer in group 1 than in group 2 (/7=0.013). Complications 
occurred in eight patients, which included pneumonia in 
four patients, sinusitis in two, splenic infarction in one, bilat- 
eral pleural effiision/ascites in one. The incidence of compli- 
cations and the mean duration of hospitalization were not 
significantly different between the groups (Table 4). 

Antibiotics were prescribed to 15 (41.7%) patients at the 
beginning of treatment because of suspicious bacterial in- 
fections and discontinued in most of them soon after hospi- 
talization. Steroids were given to reduce inflammation in 
two patients. One patient presented with a prolonged high 
fever, and the other had a high fever with severe nasal ob- 
struction. AH patients recovered fuUy without any compli- 
cations. 



DISCUSSION 



In this retrospective study, we described the clinical charac- 
teristics of primary EBV hepatitis. We also compared labo- 
ratory findings as well as the clinical courses between the 
groups. Group 1 presented with hepatitis with elevation of 



both ALP and y-GT levels and group 2 had hepatitis without 
any elevation in ALP and y-GT levels. The results showed 
that hepatic manifestations of EBV infection usually oc- 
curred in those less than 7 years of age and half of our pa- 
tients did not have the classic features of IM. Primary EBV 
hepatitis with elevation of both ALP and y-GT levels oc- 
curred frequently, but jaundice was rare. Importantly, pa- 
tients in group 1 had higher serum aminotransferases levels 
and a significantly longer mean duration of elevated serum 
aminotransferase levels than patients in group 2. 

In the literature, hepatic involvement occurs in 80% to 
90%i of primary EBV infection and is mostly mild and self- 
limited.''^'* Serum aminotransferase levels are usually ele- 
vated by less than 5 times the upper normal level, infre- 
quently greater than 10 times, and rarely over 1000 VJfLP 
Kofteridis, et al.' reported in a study of adults that abnor- 
malities of aminotransferase levels occurred from the first 
week after the onset of EBV infection, reached the peak lev- 
els during the second week, and normalized 3 weeks later 

In our study, liver enzyme increased in 30 (83.3%)) of all 
patients, which was similar to the result of a previous re- 
port.' Serum ALT levels that were elevated to more than 10 
times the upper normal limit were observed in approxi- 
mately one-third of our patients, which is higher than the 
incidence of previous reports.'" " The incidence of serum 
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ALT greater than 1 000 lU/L was similar to a previous 
study.** Serum ALT levels peaked within 2 weeks and re- 
turned to normal between 5 and 78 days after the first pre- 
sentation of EBV infection such as fever, sore throat, or 
lymph node swelling. The mean duration of elevated serum 
ALT levels was significantly longer in group 1 than in 
group 2. 

Cholestatic jaundice with elevated serum direct bilirubin 
levels have been reported in only a small number of cases 
during acute EBV infection.'' ' "'" According to a study by 
Kofteridis, et al.,' only 6% had clinical jaundice, but the 
transient cholestatic liver disease was the predominant he- 
patic involvement with biochemical abnormalities of ele- 
vated ALP and y-GT in 59%.' In the present study, hepatitis 
with biochemical abnormalities of the elevated ALP and 
y-GT levels occurred in 14 (39%) patients, and that is lower 
than the result by a previous study.' However, the incidence 
of the cholestatic jaundice is similar to that of previous 
study' In our icteric patients, serum bilirubin levels were 
elevated at an early phase of EBV hepatitis and returned to 
normal within 1 week after the onset of jaundice. 

The pathogenesis of EBV hepatitis is still poorly imder- 
stood. In general hepatotrophic viruses, such as hepatitis B 
and C, infect hepatocytes directly without cytopathic activi- 
ty and liver injury results from the immune response to viral 
antigens expressed by infected hepatocytes.''* '^ In contrast to 
hepatotrophic viruses, EBV does not infect hepatocytes, bil- 
iary epithelium, or sinusoidal epithelium."' Recent experi- 
mental reports have shown that EBV-infected CD8+ T cells 
accumulate in the liver and produce some soluble products, 
especially interferon-y, tumor necrosis factor a, and Fas U- 
gand, which can destroy hepatocytes. 

A recent report showed that hepatomegaly and spleno- 
megaly occurred in 24.7% and 12.3%) of children with IM, 
retrospectively.^" In our study, hepatomegaly and spleno- 
megaly were seen in nearly one-third of patients, which 
was higher than the results of Son and Shin^" probably be- 
cause enrollment was restricted to patients with elevated se- 
rum aminotransferase levels in this study. 

GBWT with or without GB distension may occur during 
the IM.-'"^^ A GBWT greater than 3 mm is defined as ab- 
normal.^'' Yamada and Yamada^' documented that duration 
of hospitalization was longer in patients with GBWT than 
in those without, and GBWT could be a sign of the severity 
of IM. However, GBWT is considered a nonspecific sign 
that can be seen in many conditions, including acute chole- 
cystitis and acute hepatitis. In our study, there was no sig- 



nificant difference in duration of hospitalization between 
patients with GBWT and those without, which is inconsis- 
tent with the study by Yamada and Yamada.^' We could not 
clarify the clinical significance of GBWT because abdomi- 
nal US or CT was perfomed on 12 select patients who had 
gastrointestinal manifestations and/or organomegaly. 

Most patients with EBV hepatitis spontaneously recov- 
ered with supportive care. Sterods and antiviral agents are 
usually not effective and their use remain confroversial in 
the treatment of EBV hepatitis, especially in patients with 
severe hepatic involvement.^^ Orthotopic liver transplanta- 
tion performed as a therapeutic option in a case of fulmi- 
nant hepatitis caused by EBV infection.'' Steroids along 
with antiviral drugs were administered in 2 (5.6%) of our 
patients. All of our patients completely recovered without 
any chronic or serious illness. 

In conclusion, although our study has some limitations 
due to its small number of patients and refrospective nature, 
it suggests that primary EBV hepatitis with predominant 
biochemical abnormalities of elevated ALP and y-GT may 
represent a benign disease of mostly an anicteric nature, but 
a delay in recovery of liver function. 
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